Synthesis

General
Reagents were purchased from Sigma-Aldrich and used without further purification. Benzo[i]dipyrido-[3,2-a:2',3'-c]phenazine (dppn) was synthesized according to a literature procedure. 1 2,2′:6′,2′′-Terpyridine (tpy) was ordered from ABCR GmbH & Co. Dry solvents were collected from a Pure Solve MD5 dry solvent dispenser from Demaco. For all inorganic reactions solvents were deoxygenated by bubbling argon through the solution for 30 minutes. Flash chromatography was performed on silica gel (Screening devices B.V.) with a particle size of 40 -64 µM and a pore size of 60 Å. TLC analysis was conducted on TLC aluminium foils with silica gel matrix (Supelco, silica gel 60, 56524) with detection by UV-absorption (254 nm), by spraying with 10% H 2 C NMR were recorded in MeOD and CDCl 3 with chemical shift (δ) relative to the solvent peak. High resolution mass spectra were recorded by direct injection (2 µl of 2 µM solution in water/acetonitrile; 50/50; v/v and 0.1% formic acid) in a mass spectrometer (Thermo Finnigan LTQ Orbitrap) equipped with an electrospray (250 °Celcius) with resolution R = 60,000 at m/z 400 (mass range m/z = 150 -2000) and dioctylphtalate (m/z = 391.28428) as a lock mass. The high-resolution mass spectrometer was calibrated prior to measurements with a calibration mixture (Thermo Finnigan).
Synthesis of thioether-glucose ligands
Scheme S1. Ligand synthesis. a). NaSMe in THF, 60 °C, 6 h, 85%; b). 5, cat. TMSOTf in DCM, rt., 3h, 85%; c). cat. NaOMe in MeOH, rt., 16 h, 91%. d). BzCl in pyridine, 0 °C -rt, 6 h, quant.; e). i. 33% HBr/AcOH in DCM, rt, overnight; ii. Ag 2 CO 3 in acetone/water, rt, 3 h, 99% over two steps; f). trichloroacetonitrile, DBU in DCM, rt, overnight, 78%; g). 5, DCM, cat. TMSOTf, rt, 3 h, 69%; h). NaOMe in MeOH, overnight, 85%.
2-[2-(2-(Methylthio)ethoxy)ethoxy]ethanol (5).
To a flame-dried round-bottom flask was added freshly prepared NaSMe 2 (4.23 g, 60.4 mmol) under argon. Deoxygenated THF (200 mL) was added, followed by the addition of 2-(2-(2-chloroethoxy)ethoxy)ethanol (10.0 g, 59.3 mmol). This solution was heated at 60 °C for 6 hours, after which it was allowed to cool to room temperature. Further dilution with EtOAc (250 mL) was followed by washing with aqueous NaHCO 3 (2x), water (1x) and drying over Na 2 SO 4 . Concentration in vacuo afforded the title compound as a colourless oil (9.25 g, 51.0 mmol, 85% 
To a solution of L-glucose 4 (627 mg, 3.47 mmol) in pyridine (17.0 mL) at 0 °C, was slowly added benzoyl chloride (2.20 mL, 18.9 mmol). The suspension was allowed to stir for 6 hours at room temperature, after which excess benzoyl chloride was neutralized upon the addition of water (10 mL 
2,3,4,6-Tetra-O-benzoyl-α,β-L-glucopyranose (L-7).
To a cooled solution of L-6 (3.01 g, 4.30 mmol) in DCM (10 mL) was added 33% HBr in AcOH (2.50 mL, 10.2 mmol). The resulting yellow/orange solution was allowed to stir overnight, after which it was diluted with EtOAc (250 mL) followed by washing NaHCO 3 aq. (2x), H 2 O (2x) and brine (2x). Layers were separated and the organic layer was dried over Na 2 SO 4. and concentrated in vacuo. The crude was dissolved in acetone (15 mL) and water (0.40 mL) and Ag 2 CO 3 (650 mg, 2.36 mmol) were added. The suspension was allowed to stir at room temperature for 3 h, after it was filtrated over Celite® and concentrated in vacuo, affording the title compound as a white foam (2.43 g, 4.26 mmol, 99%, α/β ratio of 1:1). The analytical data are in agreement with those reported in literature 6 , but the sign of the specific rotation was found opposite. [α] 20 D (CHCl 3 ): -68.2° (α-anomer).
2,3,4,6-Tetra-O-benzoyl-1-β-L-glucopyranosyl trichloroacetimidate (L-8).
To a solution of L-7 (2.19 g, 3.67 mmol) and in dry DCM was added DBU (0.60 mL, mmol) and trichloroacetronitrile (13.0 mL, 130 mmol). This solution was allowed to stir overnight, after which it was concentrated in vacuo. Purification of the crude over silica (33% EtOAc in PE) afforded the title compound as an offwhite foam (2.12 g, 2.86 mmol, 78%, α/β ratio of 1:1). The analytical data are in agreement with those reported in literature, 7 but the sign of the specific rotation was found opposite. S5/S27
2-[2-(2-(Methylthio)ethoxy)ethoxy]ethyl 2,3,4,6-tetra-O-benzoyl-β-L-glucopyranoside (L-9).
This compound was prepared as described for compound D-6, but starting from L-9 (2.12 g, 2.86 mmol). Yield: 1.49 g, 1.96 mmol, 69%. L-10 has the same spectroscopic properties as D-6, however with the opposite sign of rotation.
[α]
20 D (CHCl 3 ): -18.0.
2-[2-(2-(Methylthio)ethoxy)ethoxy]ethyl β-L-glucopyranoside (L-3).
This compound was prepared as described for compound D-3 but starting from L-10 (yield 580 mg, 1.69 mmol, 85%). L-3 has the same spectroscopic properties as The quantum yield of singlet oxygen generation was determined in a custom-built setup ( Figure S3 ), in which both UV-VIS absorption and infrared emission spectroscopy could be performed. Emission experiments were carried out in the same setup. All optical parts were connected with optical fibers from Avantes (Apeldoorn, The Netherlands), with a diameter of 200-600 μm. For each measurement, 2 mL of sample, consisting of the compound in deuterated methanol, was placed in a stirred 111-OS macro fluorescence cuvette from Hellma in a CUV-UV/VIS-TC temperature-controlled cuvette holder from Avantes. The sample was allowed to equilibrate at 293 K for 5 minutes. Emission spectroscopy was performed with a 450 nm fiber-coupled laser (Laser system LRD-0450 from Laserglow, Toronto, Canada), which was set to 50 mW at the cuvette (4 mm beam diameter; 0.4 W.cm -2 ) at a 90° angle with respect to the spectrometer. The excitation power was measured using a S310C thermal sensor connected to a PM100USB power meter (Thorlabs). The infrared emission spectrum was visualized from 1000 nm to 1700 nm with an Avantes NIR256-1.7TEC spectrometer, for the phosphorescence experiment the emission spectrum was visualized from 300 to 900 nm with an Avantes 2048L StarLine spectrometer with a Thorlabs FEL0500 500 nm long pass filter. The infrared emission spectrum was acquired within 9 seconds, after which the laser was turned off directly. UV-Vis absorption spectra before and after emission spectroscopy were measured using an Avalight-DHc halogen-deuterium lamp (Avantes) as light source (turned off during emission spectroscopy) and an Avantes 2048L StarLine UV-Vis spectrometer as detector, both connected to the cuvette holder at a 180° angle. No difference in UV-Vis absorption spectrum was found due to exposure to the blue laser, showing that the singlet oxygen emission is that of the starting compound. All spectra were recorded with Avasoft software from Avantes and further processed with Microsoft Office Excel 2010 and Origin Pro software.
The quantum yield of singlet oxygen production was calculated using the relative method with The quantum yield of phosphorescence was calculated using the relative method with [Ru(bpy) 3 ]Cl 2 as the standard (0.042 in water) 9 according to equation 2:
where φ em is the quantum yield of phosphorescence, A 450 is the absorbance at 450 nm (always kept below 0.1 for a 1 cm path length), E is the integrated emission range from 550 to 850 nm, and sam and std denote the sample and standard, respectively. 2 . Then, 0.15 mL of a solution of sonicated calf thymus DNA was added to reach a final DNA concentration of 0.5 mg/mL, leading to a strong increase of the emission. The sample was left in the dark, while emission spectra were recorded at an interval of five minutes until t = 45 minutes; no major variation of the emission intensity was observed. After this period, the sample was irradiated continuously again, which led to a gradual increase of the emission intensity (Fig S5a) . In a parallel experiment, CT-DNA and [D-2](PF 6 ) 2 were mixed directly at t=0 and the sample was irradiated at 450 nm for 25 min while recording emission spectra continuously (Fig S5b) . In such conditions the emission intensity increased in a sigmoidal curve, suggesting cleavage of the thioether-glucose conjugate A and switched on emission following insertion of the dppn ligand between DNA based pairs. , respectively. At the end of the experiment, 20 μL of the dark DNA control, irradiated DNA control, and dark DNA-metal complex control (t = 0 min irr) were removed. To each of the 20 μL aliquots, 4 μL of 6X loading dye was added. The λ DNA-HindIII digest molecular weight (MW) marker was prepared by adding 2 μL (1 μg) of the DNA MW marker, 18 μL PB, and 4 μL 6X loading dye. The gel electrophoresis chamber was filled with 50 mL TBA and 210 mL DI H2O. To each well in the gel 12 μL (1 μg of DNA) of each sample were loaded according to the Table S1. The gel was run at 105 V for 90 min. The gel was stained using 10 μL (10 mg/mL) ethidium bromide in 200 mL DI H 2 O for 30 min with slight shaking and then destained in 200 mL DI H 2 O for 20 min. Immediately following destaining, the gel was imaged on a BioRad ChemiDoc imaging system using the ethidium bromide setting, Figure S6 . Using Image Lab, the volume of the OC and SC bands in each lane was determined for time 0-15 min irradiation of the 400:1 BP:MC ratio samples, Figure S7 . Table S1 . Agarose gel electrophoresis loading description with irradiation times (min) and corresponding light doses (Jcm 
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Emission microscopy, 20x objective
All images using the 20x air objective were acquired using an Olympus IX81 inverted microscope system, Figures S9-S12. Fluorescence and emission imaging of the control cells and metal complex treated cells was performed using 488 nm excitation. Fluorescence imaging of DAPI stained cells was performed using the DAPI filter block (350 nm excitation/450 nm emission filter). The exposure time was 1 s, lamp intensity was 100% and gain was set to 100. For all images, cells were irradiated using 488 nm light for 30 s prior to capturing the image. Fiji ImageJ software was used to process images. 10 The metal complex emission was visualized in yellow and DAPI in blue.
General preparation of cells samples for microscopy imaging
A549 cells were used for microscopy imaging experiments. Cells were seeded (100 μL OMEMcomplete) at specified concentrations (see each experiment) in ibidi 1 μ-slide 8-well ibiTreat chamber. Cells were incubated for 24 h at 37 °C and 7% CO Figure S12 . Control wells were imaged under the same conditions as the metal complex treated wells (30 s exposure to 488 nm irradiation, followed by imaging). All images were processed in the same fashion. 
